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rttdncaypus R<)spi<^fuisii Pilgor h:i.s I)ce?i known only since 1923 from the 

type locality in Peru when Pilcter (10) described an unnamed specimen 
in the Bei'lin Herbarium and niiied its affinities with P. vi/irusis, but he 

considered both as b('lonf;in(i to the section Xaf^ria. This specimen was 

sent by Dr. C. T. Rospi(i;liosi from the Micseo de Historia Xatur. de la 


Uiiivers. de Lima, “559 //«,'. Espusto, and is represented by a photo- 
.Ejraph and fragment in the I’ield Micseum collection of type specimens. 


Earlier, in 190.L Pilirer (9) had recognized the similarit\ 



P 


vitrrusis. the Fijian member of this section, and two sterile .siiecimois from 
unspecified localities in the equatorial Andes (Colomliia. Siuhrl 17P'. and 
\'enezuela. Funck if Schlhum 120S). It was Florin (6) who revi\'ed 

Bertranrl s (1 ) calegnry Pnlyporfinpsis as a section which now includes P. 

vitiriisis, P. niiuor and /’. Rospiyliosii. 

X7) specimen was available in .American collections from South .America 
until ver\’ recentlx' when four were recognized, all in the I'nited States 
X'ational Llerbarium (one of them accompanied by a seed), having been 
referred to /'. juonfanus in section Stachycarpus becau.se of the very super¬ 
ficial resemlil.'ince of foliage. Four recent collections from C'olombia ha\e 
been added by the same Herbarium and four more appeared among the 
plants collected in A'enezuela by Steyermark of the Ghicago Mu.seum of 
X'atural History (sexeral with half-grown and fully mature seeds) with 
duplicates in the Herbarium of the University of Illinois. 

Podocarpus Rospiy^liosii, with its flat leafy branches re.sembling the com¬ 
pound leaves of a fern, is recognizable from its external morphology. It 
is the only .American .species of Podocarpus with stomata on both sides of 
the leaf. The leaves are opposite; all other easily confused species have 

alternate leaves. Florin (6, 7) has shown that they are four-ranked as the 

-■ * 
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leaf traces emertje from the stele, but the leaves are twi.stecl at the ha.se 

1 1 

and bent around, .so that they are actually spread out in a sinele jilane 
with all leaves on one side of the twiy e.xposin" their alia.xial surfaces 
toward the observer, while the leaves on the opposite side of the twifj 
expose their adaxial surfaces. This accounts for the diffiTcntiation in 
development of palisade parenchx nia anrl stomata on the upper and lower 
sides of the leaf. When the abaxial surface is exposed to the liuht. more 
jialLsade is developed on the abaxial side and more stomata on the adaxial. 
When the adaxial surface is exjio.sed to the li."ht. little or no [lalis.ide ma\ 
be developed on the abaxial side. Sinci' both sides of the le.ives have 
stomata and can .scarci'lv be distinyui.shed, this peculiar phxllotaw max' 
be recognized externalh' onlv from the decurrent leaf ba.ses and the char- 
acteristic twisting of these leaves that brings the four r.anks into the same 
plane. 

I'he number and position of the resin cana's separate /'. Ri)spi'; Hos';} 
from all known members of Podocarpus. It is the only American .species 
which normally has three resin canals under the vascular bundle. Some 
leaxes show onlv one, others mav have t'txe. the additional two being located 
unrler the transfusion tissue. The lateral resin canals varv in number from 


are rarelv located at the 



two to six. When there are only two. 
extreme margin of the blade, but an increa.se to four or six shows them in 
the margin or at the end of the transfusion tissue, d'he.se resin canals do 
not ari.se bv division of existing resin canals at the ba.se of the leaf. The 
largest number are jiresent in the middle of the blade, and they disap]xear 
toward the ends. Xo more than eleven resin canals have been ob.served 
in any leaf and the two sides of the leaf may var\'. as two on one side and 
three on the other. The structure of the canal is normal 


a cavitv of 


\ar\'ing size Ixumded bv a ring of resin excreting cells. In unstained cross 

♦ 

.sectirms. the resin in the cavity shows a greenish color. 

File position of the resin canaks in the section Po!ypodiopsis has been 
touched on twice in the literature. Bertrand (4) de.scrilied one vascular 
and two marginal resin canals for P. vilirtisis from Fiji. This would be the 
only Podorarpifs in the western Pacific having marginal resin 
Unfortunately, this specimen is unavailable for re-examination and 



exam[>les from six 



found in American herbaria and identifiefl 


as P. vificnsis, have .shown only the single va.scular canal and no marginal 

(<S) noted the resin canals in a sjxecimen in the Leipzig 




Herbarium labelled 



opsis, in which he 



one resin canal 



directly untler the phloem, which becomes three, and four lateral canals, 
one in the center of each side and one marginal. He 

< a 

to be the .‘^ame as that de.^criberl l)y Bertrand with one median and two 
marginal resin canals. We are wonilering if .some early .American collec¬ 
tions, inade(.|uately labelled or labels lost and hax ing found their way into 
Uiiropean collections, may h.ave been referred to Bertrand’s section Po/y- 
podiopsis by comixari.son with material from the .^outh Pacific. However, 
Mahlert describes the original three resin canals of Bertrand as dividing to 
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form the additional canals he observed. In P. Rospigliosii, there is no 
such branching of resin canals. It is entirely possible that Mahlert's 
.specimen is another species in the section Polypodiopsis and that it is even 
more closely related to P. Rospigliosii. 

Podocarpus Rospigliosii shows some leaf characteristics in common with 
.section Ajrnairpns. Both are amphistomatic, have hypoderm on both sides 
interrupted by the rows of stomata, transfusion tissue usually extending 
far into the blade of the leaf and large fibres reinforcing the vascular 
bundle, show tapered margins in cross section, and lack acce.s.sory trans¬ 
fusion tissue. These similarities are worthy of note in consideration of the 
position of the section Polypodiopsis in the Podocarpus complex. 

This species is of .special interest to paleobotanists since a Tertiary fossil 
species in this category has been found in Chile which has been the subject 
of considerable study. Originally the fossils in question had been referred 
to Sequoia by Kngelhardt (.S). They were the basis of rejiorts of the 
occurrence of this genus in the .Southern Hemi.sphere aiul widely quoted. 
Berry, who had accepted these determinations in an early treati.se (1), was 
the first to challenge the identifications as Sequoias and identified one of 
them as Araucaria araucoensis (2); later he decided that none of the.se 
fossils represent Sequoias and referred another to Podocarpus as P. Eugcl- 
hardtii (.O- Florin (4), recognizing in .some of these specimens the 
peculiar phyllotaxy with opposite paired leaves, decurrent leaf bases and 
especially the cuticular structures of the leaves, placed one of these fo.ssils 
in the genus Podocarpus, P. araucoensis (Berry) Florin, belonging to the 
sect ion Poly pod iopsis. Thus there are according to both Berry and Florin 
no fossils belonging to Sequoia in the Southern Hemisphere based upon the 
original group of fossils referred to this genus. Moreover, we know defi¬ 
nitely that members of this section Polypodiopsis w-ere pre.sent on the South 
American continent during the Eocene. 


iS. Podocarpus Rospigliosii Pilgcr in Xotizl)!. Bot. Gard. Berlin 8; 273, IQ23, in Nat. 

Pnanzenfam. 13: 245. 1926; Florin in Svenska Vct.-Akad. Handl. 3(10): 

PJ2-194, 275. 1931, 19: 0-12. 1940; Macbride. Flora of Peru, 1 (Field Mus. 

Xat. Hist. Publ. 351, Bot. ser. 13): 85. 1936; Schnec in Bol. Soc. Venezol. Cienc. 

Nat. 9; 1S3, lig. 1. 1944. 

Podocarpus montanus sensu Knuth in Fedde, Repert. Sp. Nov. Reg. Veg. Beih. 4.1: 

95. 1928, not Lodd. 

.-\n evergreen tree 30 .55 m. tall with flat frondose branches and twigs, 
clothed with o\ate-lanceolate leaves, opposite, .sessile, up to 22 mm. long 
and 5 mm. wide in the lower parts of twigs grading down to 11 mm. long 
and 2.5 mm. wide toward the tips of the twigs. Leaves amphistomatic 
with median vein, spread out in one plane by twisting at the ba.se with 
adaxial sides exposed on one side of the twigs and with abaxial sides of 
leaves exposed on the opposite side, as indicated externally by decurrent 
leaf bases and internally by orientation of xylem and phloem in vascular 
bundles. Buds naked. Leaves internally with hypoderm on both sides 
of the leaf interrupted by the stomata even at the midrib, vascular schleren- 
chyma of large fibres constantly present on the upper or x\’leni side and 
of smaller fibres rarely present on the lower or phloem side (not altered 
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l)V orientation). Sin}.?!e median xaisciilar l:)iindle llallened in cro.v'^ .'Section 


and llanked l)v tran.st'nsion ti.ssue extending laterallv into the leaf tissue 


hut no accesstiry transfusion tissue nor isolatefl scicreids in the inesui)hyll. 


I’alisade tissue rleveloped on both sides of leaf dei)endini]; ui)on exposure. 
Kt‘sin canals s 11. the median one situated l)eneath the \ascular bundle. 

" The male cones are placed at the apex of rather short, lateral axillary 
shoots l.iorue b\' orrlinarx’ leafv branchlets. l-'ach fertile shoot shows two 



ssate arranirement ; 


to a few pairs of redinu'd and scale-like leaves 

no twistiny of the leaf ba.ses). It carries one male cone terminallv on 
axis, and adjacently to this twai cones 
of scale's, and two more cones mav in 
but ,M)me 



K * 



axils of the 



pa u' 




|)laced in the same wa\. 






-'lance fnun the shoot a[)e.x.' * 

( )\ idatc‘ conc's placed at the ai)c‘x of short 
thicker branches rather than the more 
sIkjws two errowth zone's Ijeloncdm: to two 

A ^ 

Lc'aves of the older laart usually smaller than ee^etalive lexives with twist- 
inji of Ic'af base's unless the.se leaves are reduced to scales, while the last 
season’s ;^n-owth includc's two l(» four or more oairs eef broader ovate 


irv shoots attached to the 

Mach fertile shoot 
rent .se-asons’ urowth. 



ovvth include'S two to four or more pairs of broader 
orbicular de'cussate leracls (sterile' cduc scales) not Iwiste'd and ai^peariny 


more ffraN -iilaucous. 





incle iiuertc'd ovide borne in ter 



* • 


with a single oxatt' bract on the side awav 




•vular 



(T 



kc'elc'd bract. 4 mm. lonti b\’ mm. w 


luicrojiyle. 






e 






free 




oxide, adlu'ie's sulTie 



sists ; 


near its ba.se to 



axvax’ with the' sc'c'd 

m 

terminal end. 


iioth ox’ulc's and seeds hax'e a 



crest at 



Sec'd obox’oid, 20 .'10 mm. lom: ami 12 -IS mm. wide, not dattened. with 


niicro|)yle 



rhe* sc'c'cl coat consists of an outer laver xvliich becoiues 





a slonv' laver I nun. 


i('k and an inner la\'er eiK Insini! the endo- 


s|)erin. Hntli the ston\' layer and endosi)erin plus niicelliis narnjw tt) a 
t'nniial s[)in(‘ rsr point at tht^ inier()pyl(\ hut covered l)y the tleshly la>*i*r of 
ihe -^eed -^o that this spindike [loint is not ol)ser\'e(l unless the outer la\er 
is reino\'ed. At the opposite end near the crest the stony la\'er is rounded, 
lienee, the* crest is whollv a part of the lleshy layer, and may be hifiken 
off op mature s(‘eds. l liese fruits l>eeome cohered from l)hie’l)lack to rt'( 
have been reported as edible (presumably as nuts) and art* \'erv attrat lixe* 
w hen ri])e. 

1)jsiRini TKtx: Mtanitain- of woslern \ ene/uela, (‘a>tci n Colornhia and Central Peru 
at altitudes !)e»uei’n 17 


ni rue I JfSlo in 


Sei ( 1Mi.\^ \M 1 M.n; 


COI 



II . 1. Irchfv (with .-eid.^ in 



et) from 


h ' ■ I * t . A u t i (M| u i a : 

i i; ixatiiui in I’lrdunia Ilia S7| (irS!, I»ipt. C u n d i n a m a r ca : San Franci>cu. 



I 'ota 



i (Irientak Gan id Harrii^a 7/U’•‘a ' I S, [ fia;. | \ 



, with de\elopina setd 
attached) ; (/fUuia-Harrii'd noil (ilS); iaiy id HdrrGn //Sa’o (I S); Eslacidn Sai 


I 


lUcdfui Jnniniilld ({ S*. 


Acrn:ir(ii>. 

X'KNKZCKI.A. Tachira : heiween La (L;ila and \\'{u\nc<, Juhn (tUS) ; aluwe 

La (d'ita, Si cyirmayk S71IJ i K. till) .Mt-rirLi nu localitx' data, Piitirr 

i-LS); aho\’e La Carluinna, Sirynddayk iV, illl); Canaaua, Stryrnnark 

(F, till); no localilx’ data, StUd/i r>o7 2 (\tn. till); ahoxe Jaji, Si r ycninirk 
itii ov ule^., mature sca-ds in [)f>ekrt | has. SS, .V)| (F, tllP. 



> exaruiiaa 
ie>e di'iaiU 


1 ih 


I*rom Florin (7), wiio j)er^on 
llu- iJerlin Museum. Mitsl oi ll 
Maebridets photograph of tlie lyi)C spreiiTeii 



I inien in the Herl.iarium of 


r t> pe ' 

ma\’ lie iib>er\’t*d under macnilication in 
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PERI'. Prov. Junin; Oxapampa. Espatn lypf’, photo anrl fraiimcnt (th); 
tfracment of Berlin specimen sent by Dr. Florin: Soiikup ISOl topotype (tUS, [fip. 
.'0| Ill); seerllini;, Soukup ISO} (III). 

There i.s considerable varialnlity in the specimens examined with respect 
to the size of the leaves, their internal anatomy, and the seeds. In general, 
voung branches of vigorously growing trees and lower branches are likely 

^ - ft- 

to have the longest leaves, which al.so vary due to position on the .same 
twig. Old trees bearing reitroductive branches usually hav'e leaves that 

average much smaller. 

Although this material occurs in the Andes at sites trom S north of the 

< ^ 

Equator to 12" south latitude, the variations were found to intergrade and 
not to seioarate into categories. Only careful ob.'^ervations by held col¬ 
lectors and foresters will determine the existence of sub-species or varieties. 




s a re 



in figures 38 and 39. 
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EXPLANATION OF PLATl 

pi.An: V 


Fi(;s. .LS I\)docarpus 



v// Pili:. Fk;. .^5. Garcia-Rarri^a 11038 



showiim nuniiTous Icmale corn's ith sini:lc terminal ovules enlar^in^ after in)llination. 


I his specimen has lire smaller leaves usually associated with reproductive branches 

tsoi {III) from vegetative branches with larvcr 


Si / V 

^ * 

leaves. 


Fro. J6. Twiv from 



/ u 


K 


Fic;. .A 


lrt iitr33! (FS) Oe 





one 



of 



▼ 


tion, af>ove middle rd leat, shovvin^^' (> 
tened lorm in cross section, l)ut at 



its d resin ca 



¥ 






Vascular bundle lias llat- 


tissuc is not 



developed into extreme win^-Iike extensions (cf. Fk;. 4). Leaves are amphistomalic: 

(always where there are stomates occasionally in places without 

Fk;. .>8. Seed Irom Stryrr^tiark (Ill). 





Klerm is inlerrujilt 
stomates) on both sides 
Bract may be seen at back of ^eed away from microiiyle. < Fk;. M). Old 

>eeds collected from litter under tree of same, showing seed intact at center, with outer 
layer partially removed at lett ;ind ri.eht, exfiosine: micropylar s[)ine 
below •; 



e 



INiokv Lmvkksitv, Oa. 
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